The Barnard team used a radiolabeled benzodiazepine for detecting the GABA receptors after the purification process.
FIGURE 2. The Betz team attached radiolabeled strychnine to beads to pull out the glycine receptor from rat spinal cord preparations.
Classics 40836 two polypeptides were used to obtain protein sequence, which then led to the cloning of the GABA receptor. However, molecular neuroscientists soon learned that the GABA receptor family actually consists of 19 different polypeptides classified into groups such as ␣, ␤, and ␥. These polypeptides combine in different ways to form heteropentamers that result in various GABA receptor subtypes.
For the glycine receptor, Betz's group observed three polypeptides on a SDS-polyacrylamide gel at 48, 58, and 93 kDa, but research later showed that the 93-kDa band was a different protein called gephyrin. The protein is important because it "forms a matrix in the synaptic region to cluster receptor proteins together," Olsen says. "Gephyrin was another breakthrough step in understanding neurotransmitter receptors that just happened to co-purify with the receptor [in the Betz study] because it binds the receptor tightly."
The purification of the two receptors led to the cloning of their genes in 1987 (3, 4) . Peter Seeburg, now at the Max Planck Institute for Medical Research in Germany, was enlisted by Barnard for the GABA A receptor gene cloning project. Seeburg explains that the cloning approach for the two receptors was similar. The proteins were broken into fragments by peptidases and cyanogen bromide. The small peptide fragments were sequenced. From the amino acid sequence, the researchers created complementary oligonucleotide probes. They then used the probes to screen cDNA libraries to find the gene that encoded the protein fragment.
Stephenson points out that the two JBC papers "had no functional data to show that they were actually ion channels," but with the cloning of the genes, two avenues of research were now possible. First, the individual genes for the GABA and glycine receptors were coexpressed in Xenopus oocytes and analyzed by electrophysiology to prove the receptors were bona fide ion channels that conducted chloride ions. Second, the clones revealed the relationship between the ion channels.
Both glycine and GABA receptors are inhibitory chloride channels, so it was logical to expect them to be similar. However, when the researchers extended the sequence alignment to the nicotinic acetylcholine receptor, which conducts sodium ions, all three receptors had similar predictions in the number of membrane-spanning regions. Olsen says, "The amazing outcome was that the GABA and glycine receptors are related to each other in a family, and they are also in the same superfamily of genes as the nicotinic acetylcholine receptor."
The three receptors bore similarities in their transmembrane domains but also had a conserved N-terminal motif called a Cys loop. For this reason, the receptor class is sometimes referred to as the Cys loop ligand-gated ion channel superfamily.
Both Olsen and Seeburg point out that these two papers and the subsequent cloning papers were the last of their kind. The two JBC papers represent "a superhuman effort to purify these proteins that took years," says Olsen. "It's fair to say, after these were done and the protein sequences were used to identify the clones, almost nobody ever did that [approach] again. The technology had advanced so much that we didn't need to do protein purifications in order to clone." Molecular biologists could now use homologies to pull out related sequences and exploit functional expression of cDNA and mRNA libraries.
Seeburg says that the GABA and glycine receptor purification and cloning stories reveal how resourceful nature is. "The interesting lesson, especially for the GABA A receptor, holds true for most of these ligand-gated ion channels. The lesson is that you have a single neurotransmitter like GABA but then you have a whole plethora of receptors that respond to the same neurotransmitter in different ways. How the glycine and GABA receptors were purified.
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PAGE 40836:
In the introduction to the Classics articles, the figure titles on page 40836 are reversed. The correct titles should read as follows. FIGURE 1. The Betz team attached radiolabeled strychnine to beads to pull out the glycine receptor from rat spinal cord preparations. FIGURE 2. The Barnard team used a radiolabeled benzodiazepine for detecting the GABA receptors after the purification process.
